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In order to avoid exposure to irradiation, we have assessed the value of ultrasound examination for the diagnosis of fracture of the clavicle in the neonate. Ultrasound examination of the shoulder in the adult is well established, but it has rarely been applied to the examination of the clavicle in neonates or children. [1] [2] [3] [4] [5] [6] Patients and Methods A total of 2978 newborn infants was studied and assessed clinically. Ultrasound examination was carried out on 15 children with a suspected fracture of the clavicle (Table I) .
F
Children with multiple deformities were excluded. Gender, age of delivery, birth weight and height, birth history, maternal and obstetrical data, the side of the fracture, clinical signs and associated neurological deficits were recorded. Real-time ultrasound examination was carried out with a standard machine (Sonoline SL 100; Siemens, Nürnberg, Germany) equipped with a small 7.5 MHz linear array transducer. We used longitudinal views aligned to the clavicle. Discontinuity, steps or axial deviation, periosteal lesions, haematomas and soft-tissue changes were recorded. During the examination the infant was laid on his or her back so that the operator was looking down on the shoulder. The arm was held by the mother. Both shoulders were examined, starting with the clinically unaffected side, and undertaken by two independent examiners. The mean age of the infants at the time of ultrasound examination was three days. If a fracture was detected, the infant was re-examined clinically and by ultrasound at six weeks.
Results
In all 15 infants ultrasound confirmed the diagnosis (Fig. 1a , Table II ). All were unilateral. Nine were on the right side and six on the left with the medial third affected in all patients. (Fig. 1b) . All fractures healed without complications.
Discussion
Fracture of the clavicle is one of the commonest injuries in the neonate. It has been reported in 0.2% to 10% of deliveries which compares favourably with our incidence of 0.5%. 7, 8 A birth weight of more than 4500 g, a birth length of more than 52 cm and shoulder dystocia are well known risk factors for these fractures in the newborn (Table I) . Other factors include the weight and the age of the mother and the technique used in delivery. 7, 9, 10 The fractures normally heal spontaneously with no deformity. Erb's palsy is uncommon and residual neurological deficits rare. 11, 12 The diagnosis in newborn infants is made by physical examination and confirmed, if necessary, by plain radiographs. Radiation, however, should be avoided if possible in newborn infants and children. 13 We have shown that ultrasound examination is an excellent method for confirming a suspected fracture of the clavicle in the neonate. One of the first studies of the use of ultrasound for the diagnosis of such fractures in the neonate was published by Katz et al, 14 but the method is still not widely used. The sonographic criteria for a clavicular fracture with interruption of the hyperechogenic zone of the bone, steps, axial deviation and visible periosteal lesions are similar to those in other fractures (Table II) . Haematomas are an indirect sign of fracture. Sonography can detect greenstick fractures and is an excellent method of assessing formation of callus.
Our experience suggests that the ventral longitudinal section using a standard ultrasound machine with a 7.5 MHz transducer is a reliable and satisfactory alternative to radiography. The differentiation of a fracture from congenital pseudarthrosis of the clavicle requires experience, but identification of the second rib, the acromioclavicular joint and the sternoclavicular joint is less difficult. Radiography is still indicated in cases of neurological injury and related palsy and for congenital pseudarthrosis of the clavicle. Ultrasound scans showing a) a fresh fracture with interruption of the bone structure (arrows) and b) a healed fracture with assessable callus (arrows) in the same patient.
